For all even integers N greater than 2, a trigonometric polynomial MX) = Ekl-Nakeikx satisfying \ak\ < 1 and 0.477V < \fN(x)\ < N is constructed.
MX) = Ekl-Nakeikx satisfying \ak\ < 1 and 0.477V < \fN(x)\ < N is constructed.
In this paper we are concerned with the problem of finding polynomials Pn of degree n whose coefficients are bounded by 1 and whose modulus |.P"(z)| on \z\ = 1 exceeds ^Hi^Hoo , for some absolute constant A > 0. This problem is part of the more general question, as expressed by Beller [Be] : "How close can we get to a situation where P(z) is a polynomial of degree n > 0 which, on the one hand, has coefficients of constant modulus, and on the other hand \P(z)\ is constant for \z\ = 1 ?" The question goes back to Littlewood [L] and has also been studied by Beller and Newman [BeN] , Byrnes [By] , Körner [Ko] , and Kahane [Ka] . Problem 27 of Erdös [E] is also concerned with this topic. From the standpoint of existence, the question has been emphatically answered by Kahane [Ka] where he proves the following.
Theorem. There exists a sequence of polynomials n Pniz) = Yjam,nzm m=\ with |am,"| = 1 and a positive sequence e" converging to 0 such that for all \z\ = 1 the following holds:
(\-e")y/ñ< \P"(z)\ < il + e")y/ñ. However, Kahane's proof is probabilistic and it is not known how to construct such polynomials. It is not even known how to construct polynomials which satisfy Ay/n < \P"(z)\ <B^fnf or some pair of absolute constants 0 < A < B < oo.
The upper bound inequality is not so hard to deal with. Beller [Be] gives polynomials Pn which satisfy |P"(z)| < 1.717V«
for \z\ = 1 for n sufficiently large. It is even possible to make the coefficients ±1. The
Rudin-Shapiro polynomials [R, S] satisfy \Pn(z)\ < v^/" for \z\ = 1 but are defined only for n = 2k . They can be concatenated to give
for arbitrary n. Keeping P"{z) bounded away from 0 is a much more delicate matter. No example is known of polynomials ^»(z) = ELi flm,»zBI satisfying (1) ^||F«||oo < \P«(z)\ for \z\ = 1 .
(2) \amy"\ = 1 for n = 1, 2, ... ; m = 1, ... , n .
In [BeN] Beller and Newman give a construction of polynomials P" with coefficients \am,n\ < 1 which satisfy ( 1 ) with a constant A of about 0.0236. In this paper we give a construction based on a different idea which yields a constant A of about 0.47. We will first show that ||Paz||oo < 1-Note that fkin) = eik)e-2nikn/NKNin -oik)N).
Denote by Aj the arithmetic progression jN, jN + 1, ... , ij +l)N-l. Then fk is supported on the set 4o(k)-i ^Aa(ky This means that on any Aj at most two of the fik are nonvanishing. In particular, Í fia-H0)(n) for n £ A.
Pn(") = S f<r-'u)(n) + fo-\j+\)(n) for n£Aj,j = 0,
it follows that |jPjv(«)| < 1 for all n . 
